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'-■ A resir.-e.ncapsulated semiccr.durttr device :s: - 
a lead frame which is shaped i- accordance with a twc-ste 
etching process to a body wherein a thickness ci i-.-.e 
-eacs is less than that - ht le£d _ 

~ «-» ~ •» «. w c - — x . 



..ev...g _.. e < ess .ess that cf zr.e 

lead frame blank; and 

terminal columns integrally connected to the inner 
-eads and having the same thickness with the lead frame 
blank, the terminal columns possessing a cclumn-shaped 

c;r.:;guraticr. which is adao-»d — •-,<» a: a ; _ . ■ - 

• -~ G oe ej.e^.r.Co_.y connected 

to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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surfaces incl-'dino a first s — 

*" s — 6 - e ' a second surface, 

third surface and a fourth surface, -he 

w ' -" e - ~ r s t surface c - * 

f-ushed wi-h one surface of a rema-C— - ■ 
ir.ner lead having the S6ne tr .LzKr.ess w ,., . . _ 

bler.fc while bei.no cpocsed -a ea ^^ 

^ 3C- w3 -- e secono surface, - — i 

* ou * w - Si — aces nav:-c a 

depressed toward the <rs<de o* -k* 

-i.o-ue o_ t .ie ir.r.er lead. 

2- A resin-encapsulate- semiconductor device us:, 
a lead frame which is shaped in accordance wi-_h s two-ste 
etching process to a body wherein a thicknes 



^eads is less than cr.ar 
comprising: 



s or inne. 

•— - the lead frame blank. 



inner leads having ihe thickness „ K 

^•-...ess _ess ... c n that of the 

-ead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing, a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disoosed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section and bavin 



g four 



surface, a second surface, 



surfaces «' n ~ . . #j -• - - 

^ — — • * w »• ^ » rj ^ 



w> » - • . c C2 



* ■ *~ - «~ — r t . 



surface, the first surfac 



e oe i n 



r «* - » . . or. 



2 sjr:=- 



remainir.c portion of tr« — - 



- - = - . . a v i - c the s arr.e 



thick-ess with the lead frame bl*~ 



• * . e oeir.o core*--*' 



the sec:-c surface, and each 
surfaces having a ccncave shaoe 
cf the inner lead. 



:r.e 



- • • — — c . . C 



• 5e - w w u a r o :r,e inside 



- o 



-he resir.-encaosulated ^ . 

-""■•«-v.;r dev;ce as 

- - a ;.T.ec i n claims 1 or 2. w ~ ^ - <* - - _ ^ — • _ 

c ' 2 semiccr.cuctcr chip is 

received inward of the ---- - ^ - - e . , 

w.je e. .e=cs, and electroc 

semiconductor chio a<-e e * -p •--■■», „ 

• e c --- v connected to the inner 

leads through wires, respective! v. 



es of the 



<■ The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame has a die pad, 
and the semiconductor chip is mounted onto the die pad. 

■ 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 
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The resin-encapsulated semiconductor devic 



e as 



claimed in claims 1 or 2, whe-f > • 

v..,e.e..: ,ne semiconductor zr.uz 

-astened by means of < ns .,-. 

7 - ns --c ecr.esive to the s~- 

surfaces of the inner leads or. c,e surface 

W.J . . 

" rs e -*~rodes are located -n* 

w..3vC.:: chio are e'ec------ *. 

ec c — y .connected to zr.e fir 

surfaces of the inner leads t--o—^ 

■ — ~>~wn ^ .res, r esoect i v« * v 



The resin-encapsulated semiconductor device 

claimed in claims 1 or 2, whe-^n „ 

une.e.n „ne semiconductor chip : 

fastened to the second surface 
"hereby to be electrically connected to t: 



?">e inner leads. 



I '--^---2 DESCRIPTION Of THE INVENTION] 
[FIELD OF THE INVENTION J 

~ he Present invention rela-es -a a 

e.ncapsuiated semiconductor dev-e < m*. ~« 

e c =y°Dle of meeting the 

requirement fcr an increase • n -he n-n»r 

- ne n — De - of terminals and 

resolving problems which a-e ca „„H .• 

a.e caused an association with 

Position shift and coplanarity of an outer lead. 



(DESCRIPTION OF THE PRIOR ART J 

«6. 15(a) shows the configuration of a generally 
known resin-encapsulated semiconductor device (a plastic 
lead frame package,. The shown resin-encapsulated 

semiconductor device includes a die pad 1S11 having a 
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semiconductor chic 1520 -oi:—-* 

" ,OL '- cC hereon, outer leacs * = 

- e i-ei.y connected -r , 

--a-s -0.2 .eimea ir.tecra 1 " v w - - 

: *-res -ojO for electrical ' v 

tlps c: " : " e leads 15-*> --^ ; 

r yo w - r «. _ cr - " — 

» p - ~<ru, and a - ^ s ■ n - = 'n «~ 

- ^ "* ^ encapsul a 1 1 - c 

' cr crup 1S20 :c p — . 

p re semiconductor cr-p 

152J from external stresses and cc-ar-a--, - 

k fli "- <a -"s. :r.is res;-- - 

encapsulated cow.> ftw j,_.^ w 

*- we ' c.:e: -or- - • 
_ . - ? tr.e 

, --w^cr c^* — u v. 

- —« scr.si-g ?ad 1521, is 
-a-urectjres by e.-.c£=sula- ■ ■ 

se ~- cc -=-ctcr chia '•=■20 

* . r.e res * ^ -«■» -w.- 

°- wt - s em_ .or. cue tor 

oevice, the n ur.be r o r - w p • 

^ c -a-- - s equa_ to that 

c - ~ he ^ondinc oads 152" 

' ' ^ e "a:cer.duc:cr chip 1520. 

Ar.d, "3. 15 <b) shows the confiours- -o- c * » 

' °" c - a monolayer lead 

trsrr.e us 0 "' 2 c » - , , 

cs a., assembly member sf ..«.-., „ 

semi=o nsuc:cr device shown in F* ~ - 5a c w , 

-5a. such a lead frame 

ln=i - a «* the bending Da d 

a .or mountino the 

semiconductor chip, the inner leads 1512 k ■ , 

-eeos 1512 to be electrically 

connected to the semiconductor c-- D -h. \ 

c.._p, w he outer lead 1513 

which is inteo-ai wi-k 

eg.ai wi.h .he inner leads 1512 and is to be 

electrically connected to the 2s « n r,' a , _ 

tne associated circuits. This 

also includes dam bars 1514 se-vino 

se.vmg as a dam when 

•nc.P«.l.tt^ Che ..Mcoduco, chip „ ic , tR . ..„,„, ^ 
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Such a lead frame is formed frc.T, a hichlv — 

«a"ch as a cobalt, 42 ailoyfa 42i Si-Te allrv 

alloy by a pressing working process cr a- e---- 



lir.e F1-F2 cf "G . 15(b) (-f). 



a cross-sectional view ta >— 



recently, there has been 



- — ^ — ^ ce.Tic.c 



mini.zaris.tiCR and reduction in thickness cf resi- 



er.capsjia-.ee: semiconductor device employing lead frames 

x-Ke tr.e lead frame (plastic "e^- * ^ „ 

ih-«--c -e c ^ .:^e package; and the 

' e " — ser cr terminals cf resir.-er.cacsjla-*- 

ww - r pacKace as e' e a- - 

- e ' apparatuses are 

r-.^-ess.ve.y ar.c tne decree of the 



integration cf semi conduct cr devic* ; 

-••w.ecse progressively. 

"r.us, recent resir.-encacsula t *d 

. su.c se.. oauctor package, 

. >cu p.a.e -e^ace r^:?s) and thin quad flat 

eased number cf 



packages <7QF?s> have each a greatly incr 



pins . 



Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, whil 
lead frames having inner leads arranged at comparatively 

large pitches among lead f-ames 'o- e «m,-,- , 

* j.cou ..ames .or semiconductor packages 

are fabricated by press wo-vs^-, u~ 

y press working. However, lead frames 

having a large number of fine inner leads to be used for 
forming semiconductor packages having a i arge number of 
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pins are fabricated by S rK. er ..„. . . . , 

y SL "- ec -- r: ? 2 ci&r.k cf a th: ck.-.es 

* 

±ne orde^ of n — « . 

r .rocess, net a z: 

workino. 



r 1 r - e inr.er leads will be 



The etching process for zz * - 

* ^ ^ ^ ^ _ ^ ^ — * i • • 

described herei.-.af : 5r w 
reference to FIG. r irc . , 

= hia sheet cf a thickness cn the order of c.2< - 



frame blank 1<10) is cleaned perfect! 

s Photoresist, such as a water — -..^ . 

e - = sem c.-.otcresi 

~ — • • • t 

spread ir. photoresist fil-s IA2Z eve- -*e -.^j 

c - -.'CjO: surfaces 

~"* e ~ ~ 1 n "im as shown ir. "13. * 4 • ~ 
•• :en ' 'he photoresist filrr.s 



ne 



sk °- a Predetermined t£ fc ^- 



c - e exposed, through 
*o light emitted by 



- — --pressure rr.ercurv ■ a — > -w- 

J — ee <- -s 1 rrjr.e r s e 

« a developer for development to for. a patterne 
Photoresist fil m ,30 as show, ta ?:c . i4(c) . Then> ^ 
sheet is subjected, when need.be. to a hardening 
Process, a washing process and such, and then an etchant 

containing ferric chloride as » 

" es a Principal component is 

sprayed against the thin sree- inn . 

sr.ee. 1C10 to etch through 

Portions of the thin sheet :< i0 not coated w ith the 
Patterned photoresist fi-s 2020 so that inner leads of 

predetermined sizes and shaoes a-« « nrM , . 

• 5 s - e »ormed as shown in FIG. 

14 (d) . 
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L'S 



~ hen ' :h e patterned re«'s- 

5 - T-s are removed 

Patterned thin sheet 2<iO - s 

-s -asnec to complete a ;. 

frame having tne inner leads of deseed s^ 
------ 14.'e;. Predetermined areas cf -;- e 

formed by the etching process are .silver-?:.-.... • • - 

oei.-.c washed „ , ,, 

<=-.o —led, an adhesive doIv'-*-. - 

tc ~ he ir.ner leads for ^ xa --nr 

e,< * *cC CcTS a: 

ber.t, when need be *r>r* 

Snd tne Cle Pad depressed. : n : , 

etching process, the etchant etches the t-- ,u... . . " 

* ee: ln oct 

•' c: zr>e thickness and direct ~- s s .. a .. - 

to the thickness, which limits the r<-< 

c - c tton cf inne 

-Sec pitr.-.es cf lead 

-eaa ..ones. Since -re - - - - «w 

-'• e «-••-.. sneet i< 

etched from both the ma jo- su ..- sroe 

3 SL -- 2 ces as snown in FIG. 14 

c-jrmc the et chine orocess - . 0 ,. _ 

■ ■ cess, .. _ s sa . d> when =he . ead fr ^ e 

■■s-a a l-.ne-and-space shape, tha- ^ e 

-.e smallest possible 

intervals between the lines a-*» ^- 

a * e — " h « "-ice of £0 to 10C% 
■=-- tne thickness of the th-'-v <= ~ « ~ - 

Ch " n S - ee =- the viewpoint of 

forming the ou~ p *- i^^^i 

ou.e. lead nav ing a sufficient strength, 

generally, the thickness of t*e -h«„ . h 

w. e .hin sheet must be about 

o.m . or to,. r„ i:h ,.- mor .. th . width of the inner 

9- M»„ the .temn, process ,s iliustrstea <„ 
•M. M 1. «»Ploy.d 1B . iead frMt , a thi „ 

« — sno inne .- : , JOS „. f „ ned &y ^ ^ 



st:so vi 
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fir.e tips thereof are arranged a: a pitch of 



HIT.." 

However, recent 



• ■ ■ — . • _ c — _ _ xs 



se.T.i ccr.cuct :r packace rec.ires 



— • • - s r » . c . 

_ w — - d ' • 5 e ~ ~ ~ . _ _ _ c .tjt. , rar srraller t - 

C.lcS When a lead rra.r.e is :a:r:ca;ec by crccessir.c 

thir. sheet of a reduced thickness, the st - — - 

outer leads of such a lead frame is net large enough 
vizr.szar.z external forces that -av be a::' • °~ = 
the subsequent processes including an assembling proce: 
a cr.ip counting process. A:: crcir.gi y, there is a Hit.: 
.... — - - ~.. - . e .<r.ess cr tr.e thm shee 



W> w 



enable the fabrication of a -ir.jte 1 



eac 



rame navir.o fir 



ieacs arranged at very sr-.aH picches by erchi.-.g. 

An etching method previously proposed to overcorr. 
such difficulties subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes. 
of portions of the thin sheet corresponding ;o the inne: 
leads of the lead frame by half etching or pressing to forrr 
the fine inner leads by etching without reducing the 
strength of the outer ieacs. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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^ ^satisfactory, the ir.r.er leads cannot be * c -.< . 

flatness and a dimensional accuracv :K ^ 

* £ -° -rame accurately f 0 * k • ~~ . „ x . . 

?.£:e-a/.:r.: process must be repeated tvc* - £ 

-=rr;c£::.- process intricate . e 

- £ 2:sc r.r:s5c 5:v 

repeat a P-a terr.a king process :w :: c w w 0 .* ... 

= he pcriio.-.. of the thin sheet corresoor- - fi 

-eacs is reduced bv hai* «.,ki _ , 

a oy nai. etching r-efcre subjecting the th 

sheet tc an etching process fcr ------- - 3 -w. , „ . 

o „ - a lead rrer. 

• ■ ■ 

wr.icr. also ~a kes the ^ea^* ■ - * 

c * ~ • • — o r c c e 

intricate. Thus, this previously proposed etching rteth 
has net vet been a PP i Le , „ . ... 

fabricating processes. 



;SU3J£C7 KA77SRS TO BE SOLVED gy THE INVENT TON] 

Cr. the other hand, because a oitch amcna ---no- • 

. -w^.j a.ngng ...nsr leacs 

is -ace r.arrow as the number o* ro-.-^- )C , e . 

" -«-^-««aas is increased, it 

is considered important to know whether a problem is caused 
or not in association with position shift or Coplanarity of 
an outer lead when implementing a chip hunting process. 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring in the related art. 
and an object of the present invention is to provide a 
resin-encapsulated semiconductor device capable of meeting 
the requirement for an increase in the number of terminals 
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2nd resolving problems which ere caused in assoz: 
■•-position shift and copianaricy c: 0 ,-_ , 

*■ » w C w • 

;X£A:CS . r CR SOLVING THE SUBJECT ^i — rse-. 

* ••••• . . . o ( 

According to one aspect of ; - e prese .. 

there is provided a resir.-en-a-s ••• - -«h , 

en_ C; _s..« ! .ed se.T.i conduct 

-sine a lead frame which is shaoed'-r * 

two-step etching process to a body wherein a thi 
i n n e r leads • s ^ #» * < 

w. — e ^eac :r = : 

5,.;c : inner ieacs h a v •' - - - - r» . „ ■ . 

...e :-:cxr.ess less 

cr the -££d frar.e blank; a-~ — 

c *~ - € c - cc:uxr.s i: 

::r.r.e::r: tc z'r.e inner leads a- - 

c "- - c^.-.c tr.e sane : 

with the lead frame blank, the terminal columns pc 
a cr.u.T.r.-shaped conf icuraric- w---- 
electrically connected to an external C '-~ 

:o:urr ' ns being disposed out sic- ^ _ 

• - . .e inner _eac 

manner such that they are coupled to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal o 
arranged on top ends thereof, the terminal portion: 
made of solders, etc. and exposed to the outside b« 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and having four surfaces including a 
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surface, a second surface, a third surface and a fo_ 

surface, the firs: surface beir.c flushed w-- ~. 

cf a rer..c.ning portion of tr.e ir.ner lea- ^a— — c 

thickness with the lead frame cla.-.k while - e --- 

the second surface, and each c; the third and re- 
surfaces having a concave shape depressed toward tr.e :ns: 
cf the inner lead. 

According to another aspect of the present invent -c 
there is provided a resin-encapsulated semiconductor c v: 
using a lead frame which is sr.apez in accordance with 
tve-step etching process to a body wherein a thickness 
inner leads is less than that cf the lead frame blani 
comprising: inner leads having the thickness less than th< 
of the lead frame blank; and terminal columns integral: 
connected to the inner leads and having the same thicknes 
with the lead frame blank, the terminal columns possessor, 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina. 
columns being disposed outside * of the inner leads in c 
manner such that they are coupled to the inner leads in i 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner 1 ad 
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flushed with one surface of £ 



possessing a rectangular cross-section and -a *- 

surfaces including a first surface, a second surface, 
tnird surface and a fourth surfcce, the first surface c«- 

inner lead having the sar.e the r>:.-.es.s wi-~ -_;- e lea- .- _ . _ 
blank while being opposes to the second surface, and eac 
of the third and fourth surfaces having a concave shec 
depressed toward the inside of the inner lead. 

According to another aspect of the present invention 
a ser.i conductor chip is received inward of the inner leads 
and electrodes !pacs) cf the semiconductor chip er 
electrically connected to the inner leads through wires 
respectively. According to another aspect of the present 
invention, the lead fra.T.e has a die pad, and the 
semiconductor chip is mounted onto the die pad. According 
to another aspect cf the present invention, the lead frame 
dees not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a reinforcing fastener 
tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip ar 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the seni concert r 
chip is fastened to the second sszzaces c: the inner lea- 
oy bumpc thereby u be electrically connected to tne inn- 
leads. In the above descriptions, in the -=c A - - - - 
terminal columns have terminal cert ions which a -e a — 
on top ends cf the terminal columns, 



portions made cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the norm that the 
terminal portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsulate, :: is not 
necessarily required for the terminal portions to be 
projected beyend the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they are not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 



[WORKING FUNCTIONS) 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered iead frame shown < r , riS. i'f*». . - 

required, it is possible to crevice a s* ; 

in which no orotic art caused pec _ 

• - — " • c.*a vO.pisnar. t v z i a - 

par- irulsrly, the use of a rrult -~e~ " * = ~ - .... 

in = r.ar.r.er that inner leads have a thickness = 

^ to> to> to> * * 

...a. o: tne .eaa frarr.e blank by a two-step etching crccess 

"hat is, the inner leads are arranged at a '•-,» 

-eet a ce.T.anc for an increase in the oin nurie- - * - - 

S £ 17 * — ~ — -^■•^•«-^«- ^ - . . .■ A 



c " 2 r - 2 . 1, the seccn 



cy usinc the lead frar. 
which is fabricated by a twe-stec etc-- -- -or.,, - « 
be described later with referer.ee 

s u r r a c e cf © a *■* •> «■ *. _ A „. • . . . , 

-e-.. ..,.,e_ _e- w ..cs copjiananty, ar.d i 

CC..C...C ?-^e.- : . -.n adc:;:or., since the 

- — rsc. surface c r r p * n *- o *- * c - - _ • _ _ _ ^ , 

- - n -es_ - s 5-so a flat surface ar.d 

cr.e third and fourth surface 



s are depressed toward 



tr.e 



inside of the inner lead, the inner leads are stable and 
coplanarity width upon wire bonding -process can be 
enlarged. 



(EM30D2MENTS j 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 



»»:jo v: is 
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w --h a first embodiment cf the oresen* — V e~— ' — 
described hereinafter with re-o^^-P rr- c 
FIG. 1(a) is a c:css-sec:cr.a; v'»w - ~ « 

encapsulated semiconductor device azzzzzir.c tc th- 



embociment cf the present invention.. FIG. 
sectional view of an inner lead taken alcn 



1 ' c ) is a 



o tne .:r.i 
sectional vis 

terminal column taken along the line 51-52 cf -TIG. 



of '. ZG. 1(a), and FIG. 1(c) is 2 crcss- 



Mo- 



reover, FIG. 2(a) is a perspective view 



cf the 

encapsulated semiconductor device acccrdinc to the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2(a), and FIG. 2(c) is a bottom view of the 
encapsulated semiconductor device of FIG. 2 la) . in F 
and 2, a drawing reference numeral 100 represents a 
encapsulated semiconductor device, 110 a semi cone 
chip, 111 electrodes (pads), 120 wires, 130 a lead i 
121 inner leads, 131Aa a first surface, 131Ab a s 
surface, 131Ac a third surface, 131Ad a fourth surface 
terminal columns, 133A terminal portions, 133B 
surfaces, 133S a top surface, 135 a die pad,, and : 
resin encapsulate. 

In the resin-encapsulated semiconductor d 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the 



- . c 



leacs 23" i c , , u 

.-s Ccn be read - ' v ^ r 

" > seen fr^T) "'g 

s e.T.i CCr.C'jr-r- *» *-s < ; - • o ' 

— -c ? .. 0 . s mo . jr - e= . ^ 

. ; ; 

, m ~ " to • • 

- • • - • - . . e r * * ■ - - . 



~ C — .S ~s - 

• * • ^ s w ^ _ _ ^ - . a ~i «p _ _ % 



• ♦ 
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u * 2 -0 are crrar.re: r 

:s elecrrizcll v ccr.-«-e- - - 

• • *■» • » »» 5»» ~ ^ • «• 

A • * • — — — _ »""• <to 

- - t r. e ir.r.er 1 e a ri i ^ i »*•»•,_>..._• 

c i^i -..roucn ::.e wi-o ... 

• - * * • . . ,e electric-" 

:z " ------ between the resi—n-,-...,-. • 

" - n -*.-s--lscea semiccr.suctcr 

" ° °- ""- s embodiment ar.d ar. -y-.,-,. ,. 

• - * - e — a « circuit *s 

- c ;r.e re c • - 

• ••* --•»" ee ~ bei.-.o mace 

•<»••- ec circuit substrate. 

e " e "-r.ai portions 233^ % o-^-^o ^- 
. - e -°P surfaces 

Cw " s -espectiveiv. - n .-. e 

resir.-er.cepsulateci semi cc-d 

w - w d e first 

he Present ir.ver.tr c- - . c 

, _s not necessarily 

-a . Qe a protective fra-ne 19* 

-.o.ne js t , 2nd instead, a 

structure, as shown in FIG. 1 i*\ • • 

-'-»• -a whtcn no protective 

-rar.e is used can be adopted. 

"he lead frame 130 used t h. 

-•• cne semccnouctor device 

200 according to t^e ' - - « - 

--- s ' exoocinent is made of a <2t 

^ickei-ircn alley. Therefore, -he , 

-=-e. ,n e .ead frame 130A which 

« »,-.»„.- ., sho „„ in „ s . „„ ina it shapes sy >b 



cci.T.ent of 



US 

9-8205 



- r> 



15 



20 



ens 



25 



thickness less then that of te-v-a" — 

other portions. Cam bars 136 *e-v<> pc . 

- c _c... v r. e r. 

er.^tpsulatir;^ the semiconduc ;cr r~'-* "in ..---u 

• * •/ — resj»r 

Mcrecver, although the lead frame 12CA which :s :;;:iJS5; 
by etching to have the ccr.tcur as show- - * 

used ir. this embodiment, the lead frame s -~ * ^ . _ 

such a cc.--.cur because portions except the inner leads 121 
and the terminal columns 133 are not necessary. -The inner 
leads 121 have a thickness of <C- Cm whereas the corti 
of -.he lead frame 120 ether than -.he inner leads 121 have a 
thickness of C.25 mm which corresponds to the thickness of 
the lead frame blank. The other portions of the lead frame 
120 except the inner leads 121 may not have the thickness 
of 0.15 mm, but have a thickness of 0.125 mm-0.50 mm which 
is thinner. The zips of -.he inner leads -31 have a small 
pitch of 0.12 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second face 
122Ab of the inner lead 121 has a substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in FIG. Kb), because the third and fourth faces 
132Ac and 231Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in the inner leads 121 irresoective o* w*.- — 

inner leads 131 is long or not. The inner 

contour, f.: shown in FIG. 9 (a, , in which the tics r-* 

ir.r.er leads 131 are separated o.-.e fro- - 

prepared by the etching process, and the inner leads 

resin-encapsulated after mountir.c the se ■•• 

-hereon as will be described Isrer.' However, where 
inner leads 231 are long in their length and have 
tendency fcr the generation of twistino 



impossible to fabricate th 



e lead 



» " ' * • w _ • • / 



the contour as shown in FIG. =:a). Therefore, aft< 
etching the lead frame in a state where the ties of tr 



inner leacs ere fixed to the conn 



ecti.ng portion 1313 



Wit 



shown in FIG. 9(c) {<>, the inner leads 131 are fixed 
the reinforcing tape 160 as show.-, in FIG. 9(c) (D,. rhtn 
the connecting portions 1315 which are not necessary in th 
fabrication of the resin-encapsulated semiconductor devic. 
are removed by a press as shown in FIG . 9(c) </n), and « 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the' fabrication of the 
resir.-encapsuieted semiconductor device will now be 
described with .reference to FIG. 6. First, the lead frame 
130A, as shown in FIG . 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131Ab of the inner leads 131 are 
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directed upward (TIG. B(a)). 

Then, the semi conduct cr chi- ::c - s -~ . 

die cad 1 j 5 such - • - «, ..... 

* — SJCn _.e sure ares -~ * c*-.-. 

chip 110 cn which the el* * q . 

€s £re arrar.rec, 

directed upward (FIG. 3(b)). 

Next, after the serr.i conduct cr chip :: 0 i S faster 
onto the die pad 125, the electrodes — . 

semiconductor chio HO and - - p . * 

. .aw ena w .,e seccno surfaces 221Ab c* - 

inner leads 122 are bended with ~ — c --e- 

c*..e_ using wires 1 

tSTG. 8(c)). 

Subsequently, encacsula t ic- - s „ 

: 5 - a ec cut with t: 

*- — »e c.a. r e s i ^ ~ - c . . • . _ A . . _ 

- • • c - „ e 

unnecessary portions of t"— •. e -~ * „ , ,„ 

-e c ^ .r=me 230 which ar 

4 . 0lT fcht rssin encapsulate i<0 are cur by a ores 
zo fern terminal columns 123 ar.d also the sice surface 
1333 of the terminal colons 233 :."G. 8(d)). 

- r. en, tne dam bars * * 5 o * - » ^ 

-.o, ... e _ rane portions 2 27, etc. 

of the lead frame !30A as shown in p FIG. " 9 are removed. 
Next, the terminal portions :33a each made of the semi- 
spherical solder are arranged on the outer surface of each 

terminal column 133 to fab-<-*-» = • 

' oD c " e a resm-encapsulated 

semiconductor device (FIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
*eans of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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the terminal columns 13 3 a r 



e covered ::.e;ecv 



• - i » . 



At this time, tne protective frarr.e 1M fur.rticr.s : 



reinforce the semiconductor device. In 



rctectiv e 



frame 26C serves 



leaking into a cap between the resin, er.rat s: " - - a - - - 



terminal columns cue to the fact :r.a: 
the terr.ir.al columns are expcse c : z ch 



- — b c • — c e • • — - a — j c - • 



tsice, wr.erer v a 



crack is not formed in the semiconductor c 



cevice anc tr.e 



breakage cf the semiconductor device is avc*ce~ - ^ w& --o - 



persons s^::..e: in the art will reacilv accrue •<=.- * --£- <- 
is r.ct necessarily required previse -he =r = -.ective fra.-r.e 



Isc, when such an encapsulating process by the resin 



is carried out using a cesirec m-clc, 



tne encacsula t inc 



process is implemented m a state wherein the outer si 



ce 



o surtaces of tne terminal columns of the lead frame are 

sc-ewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
m embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 * is cf cross-sectional views 
3 respectively illustrating sequential steps of the etching 



process for the lead frame of the first embodiment. 



In 



particular, the cress-sect i cna 1 views of FIG. 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 



In FIG. 11, the reference numeral 1210 denotes a lead fr 



ame 



blank, 1120A and 1120B resist patterns, 1130 first opening, 
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1140 second openings, : 1 5C first concave portions, 11* 
second concave portions, 2 1 " 0 flat surfaces, and llrC a 
etch -resistant layer. first, a wate.'-scluble casein resis 
using potassium dichromate as a sensitive agent is teats 
ever both surfaces of the lead frame blank 111: r.aee : : 
<2t ni eke 1- iron alloy and having a thickness cf about C.l 
mm. Using desired pattern plates, the resist films ar 
patterned to form resist patterns 112CA and 112C2 havin: 
first opening 2130 and second openings 1140, respective!; 
iTZZ. 11(a)). 

The first opening 1150 is adapted to etch the ieaa 
frame blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that of the lead frame blank 1110 in 
a subsequent process. The second openings HO are adapted 
to form desired shapes cf tips cf inner leads. Although 
the first opening 1130 includes at least an area forming 
the tips of the inner leads 1 1 1 C , a topology generated by 
partially thinned portion by etching' in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a <8 3e 1 ferric chloride 
solution of a temperature of 577£ at a spray pressure of 
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"-in. when first t.«., t . :;50 . ';.*"' 
etched bottom surface ha*e a ----- h _ 

^ w to ^ / J 

c: the . "-ickr.ess cf the 2 e£ ^ • 

w c — — —...6 C _ c ■ r*- - - - 

••■* , j _ • — . 

Although bcth surfaces - - • 

-eac ::£-« cla-k :::: 

ere si.Tjliar.eously etched - 

- " ,w,, — "r r r r r e s s 

i= is net necessary to si.muitar.eo-j.lv e~ — ----- 

e »str. surfaces cf 

-ne lead frame blank 1110. 7h e • • 

*n« .e«son wny cc:r. surfaces cf 

the lead fren-e blank 1110 a - e s- — - 

— - - — •■ — «- — i.v ctcr.se, c 

# is to reduce a****-.- 

- _rr.e t a — -> - — 
» — •■ — .. — . * 

— c . . c — j „ n c orocess a <: • • • • • • 

w.sc.oe: :a:er. 

= ~ - irr.s taken for — .«... 

P-....ry er.= secondary etchi.no 

-recesses is 'ess r u . ^ _ W(fc _ 

-ess t.. c n .hat taker. ;r. th« -^c^ r * A . . 

wese c e::: ( ;ng of 

-ly cr.e surface cf the lead 

e car.* on which the 

esist pattern 22205 is for.- e~" s-u c-i „ 

m • wT.e first -o^pccac • • r 

- - -esses res^e*- ^ ^ ^ u . 

-c^r^--- . e:y etched 

-rst opening 1S30 is er , ire , y SOMd ^ ^ 

resistant hot-melt wax (acidic wax type MR-WB6, The 

ir.ctec inc.) by a die coat*- * 

y oxe coater .o form an etch-resistant 

l*ye: 1180 so as to fill up .w- 

up ..rs. recesses 1150 and to 

cover the resist pattern 1120A (TIG. ll (C )). 

1= is not necessary to coat the etch-resistant lay r 
1150 over the entire portion of the surface provided w ich 

r " iSt P8tlern 2120A - However , it is preferred that 
the etch-resistant l ayer : 180 be coated over the enti- 
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- r\ 



pcrzicr, of the surface forced with the first recess 
and first opening 1230, as shewn ir. FIG. lire), 
is difficult to coct tr.e etch-resistant layer llfC r 
the surface ocrtior. 



-yps. Sir.ce each first recess 1150 



- ; r t r. e : ;;s: recesses 

Although the etch-res: st c-t liver " " -0 way e — . 
embodiment is an alkali-soluble wax, any suitari 
resiszar.z to the etching action of the etcha.-.t scijci: 
remaining somewhat soft during etching may be used. 
:cr - cr.T.ir.c the etch - resistant layer 22EO is r.ct lirr-- 
the above -.Tier. ticr.ed wax, but rr.ay be a -ax of a JV-se 

etched cv the or 

etching process at the surface formed with the oa 
adapted to form a desired snaps ef zhe inner lead t: 
filled up with the etch-resiscar.t layer 1180, it is 

secondary etching croc 
e etch-resistant layer 11S0 also enhances the mechar 

c.anic for the second etc 
process, thereby enabling the second etching process t< 

m 

conducted while keeping a high accuracy. it is 
possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The incre* 
spraying pressure promotes the progress of etching in 
direction of the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 



further etched in the fcilowir.o 



strength of the lead frame clank f o- 



M-S<99 US 
9-E205 



m • » V • • w a. 



^ _ _ _ . _ ' * • • • • f 



subjected to a seconaary e:::.;r.c process, 
secondary etching process, the lead 
etched at its surface formed witn firs: recesses 111, 
having a fiat etched bettor. surface, to rcmpletrl;, 
perforate the second recesses 1 1 6 C , thereby 
tios cf inner leads 131A (FIG. 11. z) ) . 

* 

The bottom surface 1170 cf each recess for~ed by the 
primary etching process is flat. However, both sidf 
surfaces cf each recess positioned at opposite sides of the 

w~ „ . c 0 - • io have a concave shaoe decressed toward 

the inside cf the inner lead. Then, the lead frame blank 
is cleaned. After completion cf the cleaning process, the 
etch-resistant layer 1180, end resist films (resist 
oatterns 1120A and 11203) are sequentially removed. Thus, 
a lead frame 130A having a structure of FIG. 9(a) is 
obtained in which tips of the inner leads 131A are arranged 
at a fine pitch. The removal cf the etch-resistant layer 
1180 and resist fiims (resist patterns U20A and 1120B) is 
achieved using a sodium hydroxide solution serving to 

dissolve them. 

The processes for manufacturing the iead frame as 
shown in FIG. 11, is to form by means of etching the lead 
frame having the tips of the inner leads used in this 
embodiment cf the present invention, which have a thickness 
less than that of the lead frame. Especially, the first 
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surfaces :3iAa of the tios of the -n-^ i*^ 

^..e -"..er leads as s'~n-- 

F-G. 2, are flushed with one s--~-^-*c ~* 

e 5 ---<=*~es of remair.mc d C 

cf tne inner Ic-ads having the sar..e thickness ... 

****** - - • — » *r — 

- r arr.e wnile beir.c oooc c « w -~ » « e _ _ _ ^ . 

— » — - ."-.0 , *- «•* 

. '-he :h:rd e.-.d fourth surfaces are formed to :-. £ ve a 
share which is depressed toward the ir.stce cf 
-ads. Where a semiconductor chip is mounted on the siren: 

surfaces 131Ab of the <nre~ i^^-c u 

6 " nne - - eacs ~y ^ear.s of bumps for an 

e.ectrical connection t herebe t we-- as a 

tr --" es a semiconductor 

device acccrci.no to a tr< . 

w u — Ow er.t as will be c°S' 

• ^ » * *— « — 

hereinafter, an increased tcle~a-~* -k<* 

e - -s connection bv 

c--ps is obtained when the second su~- 5 ~e -3--s k 

01 °- e -->-.-.b has a 

concave shape depressed toward -- e -«;,>'o 

....e ...sice of the inner 

lead. To this end, an etching method shown in FIG. 12 is 

adected in th**^ rac^ tu* • • 

4 ^ • • - ^ case. Tne — *->£>•■ kz-v-j - i_ 

— w rr.e^nod shown in FIG. ""2 

rs the same as that of "G * * 

' -° • association with its 

primary etching process. After completion of the priory 
etching process, the etching method is cSnducted in a 
manner different from that of the etching method of ric. 21 
in that the second etching process is conduced at the side 
the first recesses 1150 after filling U p the second 
recesses 1160 by the etch-resist layer 1160, hereby 
completely perforating th . seC ond recesses 1160. At this 
time, by implementing the primary etching, process, etching 
at the side of the second openings 1K0 is performed in a 
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SUffiCient m£nner - T ^e cross section z 
inducing its tip, fcrrred in acccrcar.c 



20 



25 



c- r eccr. • - - 



i'-.^oc or 



TiG. 12, has a concave sr. ace =ecr*«"~ - 



-r.side of the inner lead 
shown :n TIG. 6 (b) . 



t r. e zzr.d 5'j - • ^ *c 



The etching method in which _ 

' - * • - tr «. - Z ZZZZ2SS 1 

sepa.a.e s.eps, respectz.ve.lv, as 



cf FlGs. U £n d 12. is cer.erally called a "tvc-s-~ 

— 1 O ~ — -V — ' " Ml . 

e w^n.ng rr.etncc is advent acer.s in ~ w a~ - 

e..css c c n ce cotair.ed. — • . 

^ _ < r -etnoo used 

to cacricate the lead fra^e * "s^r - * r . 

s. errocoimer. t 

s.ncvn 1 n 7ZQ. r involves - ~ p — „ 

— . c - me . "oq a n o 

the method for forming a desired shape cf each lead frame 

per" i o.-. while -»d'j- ; nr - . 

--oj-.nc ... e :-ic.-:.-.ess of each pattern 

.a cu_e_, ...e e.^ning rnetr.od makes it 

possible to achieve a desired fineness. :., accordance with 
the method illustrated in FIG.. 11 and 12, the fineness of 
the tip of each inner lead 131A formed by. this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. Tor example, where the blank has a thickness t 
reduced to 50 Dm, the inner leads can have a fineness 
corresponding to a lead width Wl of 100 Dm and a tip 
Pitch p of 0.15 mm, as shown in FIG . 11(e). m the case of 
using a small blank tnickness z of abouc 3Q ^ ^ ^ 
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width Wl of 70 Dm, it is possible to form inner le = c 

having a fineness corresoondino :o an ir.re- '»sd - * - - 

' * — 

0.12 .nr.. Of course, it may be oossible to .--OA- 

t 

having a further reduced tio citch bv ad*-s- : — 
thick-ess t end the lead width w • . ?hs- s - - s ... 
inner lead tip pitch p up to 0.08 rjr, , a blank thickness j; 
to 25 Cm , and a lead width Wl uo to A 0 H«~ ~* - - c 
obtained . 

In the case where twisting of the inner leads dees net 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first err.bodiment , the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 131B as shown -in FIG. 9(c) (<). 
Then, the connecting member 1313 which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) (-f) are cut to 
obtain the lead frame having the contour shown in FIG. 
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a reinforcir.c 
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•a?e ie: - a pclyin-.icg : £ = e 
generally used, as shown 

connecting menbei 2213 < «; < . 

" s c -- c — *y means of 

- . e contour shewn r. ~~ 3 
is counted or. 



- • — > • n < 



»- « . C » ~ C w 

tape attached 



se.-.i :; . 

** r a — <s c - • * • 

Also, -;-e -ru.-.te: 

ser.;::r.cuc:ir device is e~a-«-- 

' - u * res:r. ir. a 

condition whe-e - u o > ^ ^ . . 

..cs -r.e rape. ?he 

::.us:r£tes a c-j: 



" *• ® --3 Of the * •» P ^ ; « - - 

* * * « • • • • C • — — c O * -.«r _ ^ m 

* 

-~ fi se.Tircr.ductor device 0: cms - 



-"5 .ead frar.e used 
st s^.bodi.T.e-t has a 



- 3 ( -T } :a) . - 



-ne tio 



iewed in 



se-.ic..al snepe £S shew- i- r:3. 

~ - a S cT; or-'^oH * * - • 

s... c . e ; S eccr.d surface) i31Ab 
w.-.icr. is substantially -la- --, * 

y ■ *— — £r6f3 --e has a width Wl 

slightly greater than the wis-;- ws zi *- — DO ,*-. c - 

— ••■poSi.e surface. 
The widths Wl ar.d K2 (about 15".; . 

cre more than the 

1 — * ° - -.e central do:- * — - Kfi 

■ Q " w - -^e tips when v 

th * dire=ri ° n ° f inn " lead '-hic^ess-. Thus, uhe tip 

of th. inner lead has a cross-sectional shape having 

opposite wide surfaces. To -his end ,wk u 

-n*s end, although either of 

the opposite surfaces of the tip 13^ can b „ 

T -^-.n can t>e easily 

el ect r i ca 1 1 v ~~>r^^^* • 

a~y .onnecteo to a semiconductor device (not 

shown, by a wire 120, or 1203, this anient illustrates 

the use the A «. mU 

o. tne etched i:a: surface < 3 r r-o w 

c * or wire-bonding as 

shown in FIG. 13/Dw a \ - 

I3(0,, a ,. , n rIG. 13, a reference numeral 



• 



29 



9-S205 



• • — — _ 



131Ab depicts an etched flat surface, ;31Aa a surfcce : - 
lead frame blank, and 121A and 1215, respectively, ~ o ' - - 
portion. In the case of l-IG. 12 t a; .,£;, 
particularly excellent in vire-bcr.dir.? property, :e :=:j 
the etched flat surface does net have roughness. 7Z I 
13 I'N) shows that the tip 12215 cf the inner lead cf tn 
lead fra.T.e fabricated according to the process illustrate 
in FIG. 14 is wire-bonded to a semiconductor device. I 
this case, however, both the ccccsite sur*'ac°s ~- - 
12215 cf the inner lead are flat, but have. a width smalle 
than that in a direction of the inner lead thickness. I 
addition to this, as both the cppcsite surfaces of the tij 
12213 is formed of surfaces of the lead frame blank, these 
surfaces have an inferior wire-bonding property as compared 
to that cf the etched flat surface of this first 
embodiment. FIG. 1 3 ( — ) shews that the inner lead tip 
1322C or 1321D, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); In this 
case, however, a pressed surface c£ the inner lead tip is 
not flat as shown FIG. 1 3 ( - ) . Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG . 13(— ) (a) 
or FIG. 13(— ){b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified exanDle o* -Kp 



semiconductor device in accordance 



:es::::; 

ereir.af :er . 



views cf the modified example cf 



res:.r.-e.ncc?s -Is: 
- . . 6 : i r 

embodiment of the present inv»--«c- 

FZSs. 2(e) through 2 ;e v are rrtss-**-- • * 

*» * ♦ C „ c 5 1 * — O i «^ r» ■ » * «. „ 

m ^ . ^ * » 

s 3..-uw.or cevice m a::;^£--o ..... _ ^ 

c " w " w — • - . . e : i r s 

embodiment cf the present invention. The semi re ~d 

cevice of the modified example as shown in nr.. 3 Ca ), ia 

different from that of the first • T bc-*'— ^ ---- 

— .n that a 

* 

position of the die sad 225 is --*-~ e ~ .... .• 

r e ...c. is, tne cie 

pad 135 is exposed to the outside. . By ' £ -- 

** - — - c — u.ct tne 

=ie pec 1-5 is exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment. 
Also, in the semiconductor device of the modified examoie 
as showr. in FIG. 3(b), because the die pad 125 is exposed 
zo the outside, the heat dissipation property is improved 
as compared to the first embodiment. Unlike the first 
embodiment or the modified example as showrv in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device UO is 
changed, the first surfaces cf the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in riG. 3(a, and the modify e >:ar. = ;« 

shown in FIG. 3(b), wherein the semi -spherical soloed 
rx- used, and instead, -.he top surface- c - ■ - 
cclu-r.s ere directly used as the terr-'-a' a------ 

£- entire .-a.-.uf acturing procedure can be si-.c 

• • * • B M V * 

Next, a resir.-encaosulc-.ec se-'-a^ 

accoroance with a second e-^ooixent cf 
ir.ver.tic-. win be described. r:G . <(a) 
sections • view of the resin-encapsulated 

- - W ^. . , W „ „ 

C c V ^- c -' — - ^ „ ^ _ , 

- - a er.ccrirr.er. • 

present invention, fig. < /bi • « - ~- 

« • * 

" £ ir.r.er leads, taken ~ i ~ 

-G. <;.). and FIG. Uz) is a cross-sectional vie 
illustrating a terminal column, taken along the line B3-3 
of TIZ. <(a). Because an outer appearance of th< 

semiconductor device of „ rnp , 

secono emoociment is 

substantially the same as that- cf the first embodiment, it 
is not illustrated in the drawings. In riC- 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads), 220 wires, 
230 a lead frame, 231 inner leads, 23!Ab a second surface. 
231AC a third surface, 231Ad a fourth surface, 233 terminal 
columns, 233A terminal portions, 233B side surfaces, 233S 
top surfaces, 2,0 a resin encapsulate. and 270 a 
reinforcing fastener tape. Sa -;, e semiconductor device of 
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this second embodiment, the lead . 

dl e pad, the semiconductor ----- • 

-.5 .fists r. * ^ • •» 
inner leads 231 by the reinfc—-- 

the semiconductor chip 210 is e: e: --~- 
electrodes (cads ) 2" 1 -a , 

u . - -Traces 23*1^ - _ 



'-ner leads 23i by wires 220. i sc .• n 

•'• iC ' tr.e case c ; 

seccnd ernbcdi.T.ent, sim-^'v 

e i*ctricai eor-ez-.v. 

cor.,.ec_on cetweer 

e - r - —e resir.-encapsjlat 
semiconductor device 200 of - - • c 

-••- s e..so-.aer.t ar.c an exter.-.i 

ls achieved by mou----- 

— - es -..-er.capsulc:e 



portions 233 
a printe 



semiconductor device 20C v a 

- c -ermmal 

each beir.c -ace c* a e-;. 

c a se_.spr.enca: solder, on 

circuit substrate, with 

— ^n_r. c , portions 233* locatec 

on trs tc P surfaces 23-S ~- . 

— —e .ernunal columns 233, 

respective! v. 

In addition, the ser.'c~-~ a ~ 

r aevi « of this second 

eaoodiaent does not have a die -ad as 

• flC as snow n in FlGs. 10(a) 

^•d 10(b). The manufacturing method of the semic.nH 

. ' tne semiconductor 

device of this embodiment using the * 

<-s*ng whe lead frame 230A which 

is shaped by the etching orocess is «„k„ . 

y . -ocess is substantially the same 

as that of the *v^ C r A ~u. ^ • 

...st embedment except that, while in the 

case of the first embodiment, -.he w<~ bond,™ 

B -- e bonding process and 

resin encapsulating process „ * 

s P-ocess are performed in a state 

wherein ,.„ iC o«„cce r =m= „ f . 5te « d ^ 
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bonding p roC es S and re .«- . 

r*~^ ' J -*--.<c process 

a Scare wherein - >■ o CC1 ^.- 

- w w '"*-« w . cr c h i d *r - - 

iastene- together with the • _ ' ^ 

-ea-s 23; fc 

rastener tape 270. ... ... 



— C *"» 



~ r - r -ecessary dc--~- c . 

. g oroce«s a ^- „ , 

P - c c e s s a--i 



e 



20 



25 



i.T.?:e.T.er.teci ^ =he same wav as -w. * 
. . , - ■ ST: er^osi.Tent . - 

-eaa frame 230 as e K^ L ,« 

as shown m FIG . ;o ia ) « s 
«-m» " c=rai -ied in th< 

' ■ TS "- er by which the : e2 w r 

e - - 3 C A as shown *•» r r 

— ia -ores, bv «- e -u 

s 0 ■ ' a 9 resultant 

re octamed after etc--- . 

r-~ Ck - e cS shown in 

•-'i- 1 ,, wne contour as s—v- n — 
ob-a*-.ri , -•■>.. -*S. 10 (aj is 
OO......Q. At this tine, the , 

* as — ventional reinforcing 

-as.e.er tape 260 (the poly-ice as 

"CO (O lf which performs a re< - Q . 

-_-.,g function is used 

5 (a ' throuah 5 'c > 
mi........ 6 crcss -«c = ional views 

s..atir.g modified examoies o* -k. ■ 

• °" - e semiconductor device 
c - —e second embodiment. T he 

-he semiconductor device as 
shown in ric. 5(a) ls diff erert " 

H . . C * rom the semiconductor 

device of the second embodiment, in c k„ - he s , 

-«> t..at uhe surface of the 
semiconductor chip ther eof which has rh. , 
M . nas the electrodes is 

directed downward. The modified examn'.c 

-- ed examp.es as shown in FIGs. 

™ »<... „«co„ due -. ei deviees UMch 

obtained by modifyino rh. 

-ying the semiconductor devices of the 

second embodiment and the modified ex am m» 

"-ed example as shown in FIG. 
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5(a), wherein the seir.i- S Dhe- f --i »~i • 

5 P .. e ._ c . soioers are no; used. 

instead, the top surfaces c * 

ci re c t 1 v •••son -e 

y „seo cS .ne terminal oc---' c -^ 

secs-jse 5 or::ec: ; ve ^-ar-* 

"" cr£ ls ~ " use- 

s a.es j j a of i he — « - - • 

. .. . s * - j are 6 c c s ■=> 

=he outside, a checking coeraf— ~ v * 
easily performed. 

Hereinafter, a r*s---« 

device * ;^ft-w a «^„ 

... c^ordance with a third — b~r--*-. 

-...o_c_.„er.t or the crsse: 
i r.ve*" • • ■ .* ■» «» 

" oe =escribe=. r-~ 

• o ,o) is a cress 

sect i or. al view of the re*- a . _ 

e...apsj. 2 ted semiccnductc 

~- ^.*e tr.ird e~'~^~--^-- 

' * - w . c ( C ■ e - „ _ _ 

1 ^ ' - s c cross 

».<oi view iliust ra- no • - - - 

• n 9 -....er *eacc 

ecs ' -«*en a^ong the 

-ir.e A5-A6 of FIG. 6(a), . ... . 

5 ss sectional 

view illustrating a te — — ^ -- 

wC " J:rr: ' rake - along the line 

25-55 of FIG. 6(b). 3ecause a- -^-^ 

e.. .L.er appearar.ee of the 

semiconductor device of t-e -m . 

- — e — -s w hira embodiment is 

substantially the same as that of t^e firsr , m s ■■ 

w..e iirst emboaiment, it 

is not illustrated in the drawinw. in rr V ^ . 

v*. in riu. 6, the drawing 

reference numeral 300 ^ro^... 

represents a semiconductor device, 

310 a semiconductor chio, 3^2 bunos , . 

^ ->-^ Dumps, 330 a lead frame, 331 

inner leads, 331Aa a first sur'ac- » laK 

surface, 331Ab a second surface, 

331Ac a third su-'arp aw * 

su..ace, 33 iAd a fourth surface, 333 terminal 

columns, 333A terminal portio-s 333B «,h 

H 10 " s ' J33B side surfaces, 333s 

top surfaces, 340 a 

^0 a resin encapsulate, and 350 a 
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reinforcing fastener tape. T n ... ec . 

F -•• - r)e semiconductc- 

= his third embodiment, the semiconductcr 

fastened to the second surfaces 33 -At - -k. .." "." 

- • • - — r.sr _ ^ - 

-j. c y the bu.r.os 312 th«~ebv -~ ~« 

~ ^ — • — .* • •» " .". £ r z 

-o the second surfaces 331Ab. 

- e °- -rare 32: -. &s 
contour as shown in FIGs. 10(a) a-- is--- 

oy the etching process of FIG * * - e 

~ s sr.owr. ir. r- 3 

I3:f)fbJ. both widths W1A and K2A fabout 200 C T > 

£r ' d bc "o- ends of the e - 

e. -e c :s j 31 are :>--o- -w.^ 

* — - n st a center Dorfc- • - - 

. ^ c c ..-.iccr.ess-wise direct-on 

to the fact that the second surfaces 33'Ab - -w. 7 

-eacs 2-1 is depressed toward the inside rf t-e •-■ , • 

— — n e r leads 

snd the first surfaces 331Aa are "a- _ 

_ - Cw ° oesired fineness 

^^** oe obtained n i e ^ ■ 

-n-d. A.so, wr.en tne second surfaces 33iAb of 

tne in.-.er leads 331 are e ec- i „ 

• ec — e:2 - v connected to the 

semiconductor chiD via 

• Via ourr.ps, eesv cernee* • ->-. 

— 'ec.on can be 

accomplished as shown in fig. '3(0) , h > 

• J| ' lD) • turtner, i n the 

case of this third embodimen- 

mn " as in the case- of the first 

and second embodiments, the elee-r,s-.*i 

tne electrical connection between 

the resin-encapsulated semiconductor device 300 of this 
embodiment and an external circuit is achieved bv mounting 
the resin-encapsulated semiconductor device 300 via the 

terminal portions w • 

333A each being made of a semi-spherical 

solder, on a printed n'mu. 

P circuu substrate, with the terminal 

Portions. 333A located on the top surfaces of f , 

surraces of the terminal 
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columns 333, respectively. 

In addition, unlike zhe semiconductor cev-e c: - 
i:.rst embodiment, the semiconductor d?v ; -e e* ^. c 
embodiment uses a lead frame which is shaped by the 
process as shown in TIC. 12. However, the mar.ufartjr:- 
method of the semiconductor device o* rh-: s 0 -w— 
substantially the same as that of the *< -s- 

except that, while in the case cf the first embed- - 

wire bonding process and resin encapsulating process a- e 
performed in a state wherein the semiconductor chio -s 
fastened to the inner leads, in the case of this third 

„, w ., e wire bonding process and resin 

encapsulating process are performed in a state wherein the 

semiconductor chip 310 < s 'a^ P - e ^ 

- s -"ve..ec ^o tne inner leads 331 

via the bumos. Also, t'^e *r« r^~~ 

sw ' L,e w^w-.ng process for the 

unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention. m the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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w — • . «~ ^, . . _ _ _ _ * 

of - ■-. 



.portions.. Because the prote— *». ■ 

e e --ame ;s not usee 

side surfaces 3333 cf th» «» — •--•• 

- e c - =oi-J-r.s 333 are °v~~ c 

to the oucsiae, a checking ooei — ^o- hv * - 

* • 3 -* cy a rest, etc. c-~ 

easily performed. 

-n.cp5j.ate2 c ; 

w w • i« M ^ w_ * _ . 

"vice in acco.-d.nc. „ lt ., , fei! „ h 

P--.«". (m,!, wui be d..e,ibM. „,. . 

sectional v'pu ri* r w ^ 

o. the r..i.,-..,c.p.„i.-.. d semicond.ctc 

. "vice of the fourth emboc-.e.-.t, riG. 7 (b > - s - 
sectional view illustrating i-.-.er leads - 
line A7-Ae of FIG. 7(a), and T1Z. 7f C ) ' c . -.^ 

view ill-jstratinc a <■ e ~r - * - 

' -c^en alor.g the line 

.-0. 7(b). 3e=ec S e en outer eppeerence of -he 
semiconductor device of -.b, four .. h erabodimen£ , s 

<Vb.r.„l.» y the sa „e the-, of -.be first embodiment. Jt 
is not iliustrsted in -.he drevincs. m -10 7 • 

.hj. /, rhe arawmg 

reference numeral .« 00 represents a semiconductor device, 
410 ' Semicondu «°' chip, m pads , <30 a . lead frame> oi 
inner leads, <31Aa a first surface, <31Ab a second surface 
<31Ac a third surface, «31Ad a fourth surface, <33 terminal 
columns, <33A terminal portions, <33B side surfaces, «33S 
.op surfaces, «0 a resin encapsulate, and ,70 insulating 
adhesive. m th . semiconductor device of this fourth 
embodiment, one surface of the semiconductor chip 4 10 on 
which the pads ,11 are disposed is fastened to the second 
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sur.aces OlAb of the inn . r :eeds <3 , by ., e 
adhesive 470, and the pads < 1: and - he firs; iu . ; , CM 
o: the inner leads 431 are eiec.r.ca 'v — . . 

other by wires 420. The semiconductor device cf 
-ourtr. er.ocdix.ent uses the same lead. Iran* which is use 
the third embodiment, which has the cor.tcu- £s s -~- 

10(e) and 10(b). £ - 

1 ^ ' * n»so, . n :r.e case c - - • c 

embodiment, as in the case of th « *<-«- -n- 

embodiments, the electrical corner- --r be- - ^ -• 

w r; ce„*»een tr.e res 

encapsulated semiconductor device 400 of t.V« — 

end an external circuit is achiev-d bv .w 

— ■ _n _ inc the res 

encapsulated semiconductor device 400 via the termi: 
portions 433A each being made of a semi-spherical sold, 
on a printed circuit substrate, wi-.h the terminal portic 
433A located on the top surfaces of the terminal colun 
433, respectively. 

TZS. 7(d) is a cross-sectional view illustrating 
modified example of the semiconductor device in accordanc 
with the fourth embodiment of the present invention. : 
the modified example of the semiconductor device as shov 
in FIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided, and the to. 
surfaces of the terminal columns are directly used as th, 
terminal portions. Because the protective frame is no, 
used and the side surfaces 4338 of the terminal columns 432 
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■ are eXP ° Sed co ^ out,id.. a c ;,ec=— 0De . 

e-c w * °?«ra:ior. bv 6 -e- 

e -c can be easily performed. 

-.-ncrs or the invention; 

"is* Present invention prcv-- s - 
ss.t.- conductor device emoioy-c 

. _ s capable of ~ie*--*--. 

— - or "re 

-••wrefisea te~r»*n-i ~. . 

wC -*— nai numoer. r » ^ ^ , ^ 

-ere, the res*'-*- 

encapsulated semiconductor - 

— °- : -^ance with --••« 
c. ..oes noc reoui --a—... . 

— -cm oars as i n t-e r - c , > 

u ** e c«sse or us*-- * • _ . . 

- €cC :ra * e havino 

c ~ s 83 shown i rt r: - • 

- . .-.s a result -w.- c 

orob'e- s no ~ h ave a 

.~b_e... ln mat the outer leads a-e 

8S ,„„. . or a Problem 

associated w' - s _ 

coplanaritv. r-, . 

... =3...;;, - hese 

aavantaoes, the „ 

6 - esin -encepsulatec se-^ a n rf .,. f 
a shor-ened in- -•-—oncictor oevice has 

=--eneo interconnection io n3 ., 

or - e 3ga h """-"^ t0 Che 0TP 

'• Whereb y the semiconductor device can h 

€ can be reduced 

^ a parasitic capacity and «w " 

p«city, and shortened in a r r *«** 
time. transfer delay 
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